Practical experience of vaccinators and vaccine handlers in vaccine cold chain management: A phenomenological study by Mesfin Haile kahissay et al.
 
1Department of Pharmacy, College of Medicine and Health Sciences, Wollo University, Dessie, Ethiopia. 
*Email: - yeabdrug@gmail.com 
Original Article 
 
Practical experience of vaccinators and vaccine handlers in 
vaccine cold chain management: A phenomenological study 
 
Solomon Ahmed Mohammed1, Birhanu Demeke Workneh1, Mesfin Haile kahissay1* 
 
Abstract 
Background: As the means of storing and transporting vaccines while maintaining their potency, cold chain storage 
is the most critical element of immunization. This study explores factors that contribute to vaccine wastage in public 
health facilities in Oromia Special Zone, Ethiopia, and focuses on how this knowledge can empower public health 
governors’ efforts in relation to effective vaccine cold chain management.  
Methods: A phenomenological study design was employed with key informants (n=13). Data-driven coding was 
used and content analysis was performed using NVivo 11 plus. A narrative strategy was also employed.  
Results: The present study identified a range of factors that contribute to vaccine wastage related to logistics, 
immunization practices, vial size, health professionals, and institutions. The presence of one these factors may trigger 
the appearance of another. The identified factors should be considered as complementary, and the notable consensus 
among key informants made the results generic and relevant to vaccination service around the world.  
Conclusions: Various factors contribute to vaccine wastage. The contributing factors for vaccine wastage identified 
in this study should be considered by health professionals and public health governors when drafting and 
implementing intervention strategies for improving vaccine cold chain management for similar health facilities 
operating around the world. [Ethiop. J. Health Dev. 2021; 35(1):29-37] 
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Background 
Vaccine applies to all biological preparations produced 
from either the entire disease-causing microorganism or 
some of its components (1). The global Expanded 
Programme on Immunization started with vaccination 
against six diseases (2) and efforts are underway to 
develop new vaccines against major infectious diseases 
(3). Vaccines have the power to save and transform 
lives, giving children the chance to grow up healthy (4). 
Thus, immunization is one of the most powerful and 
cost-effective of all health interventions (5).  
 
Cold chain storage is the most critical element of 
immunization (6) and a means of storing and 
transporting vaccines while maintaining potency (7). 
Vaccines can be stored in cold rooms, freezer rooms, 
refrigerators, or freezers, and transported in insulated 
vaccine carriers or refrigerated transport vehicles (8). 
The transport and storage of vaccines under controlled 
temperatures is critical to maintaining their safety and 
potency (3).  
 
Proper cold chain management and well-maintained 
equipment are the keys to safe vaccine storage and 
delivery (6). However, the vaccine cold chain struggles 
with the absence of appropriate equipment (9), 
equipment failure (6), power supply (3), limited 
knowledge and practice of vaccine storage and handling 
(10-14), and poor stock management (3). Inefficient 
vaccine management will result in temperature 
fluctuations in different compartments of the 
refrigerator and contribute to high wastage (15). 
 
Unopened vaccine wastage can occur through expiry, 
vaccine vial monitor change, heat exposure, freezing, 
breakage, missing inventory, and theft (16). Vaccine 
wastage in opened vials may occur as a result of 
discarding opened vials that contain a number of 
remaining doses at the end of a session, poor 
reconstitution practices, submerging opened vials in 
water, contamination, and bad reaction of a baby during 
immunization. Discrepancies in the number of doses 
drawn from a vial compared to the label also cause 
opened vial wastage (16,17). 
 
It is quite difficult to advocate a universally acceptable 
vaccine wastage level because wastage levels vary 
between program experience and local situations (16). 
The relationship between the vaccine wastage rate and 
immunization coverage is key to deciding whether 
wastage is high (17). Due to increasing vaccine costs, 
more emphasis is placed on vaccine wastage than ever 
before (16). As a result, reducing vaccine wastage is 
critical in immunization programs that seek to continue 
to deliver existing vaccines and add expensive new 
vaccines to their schedule (18).  
 
The ultimate purpose of this phenomenological study is 
to reduce individual vaccine cold chain management 
experiences to descriptions that explore its universal 
essence. This description consists of how, why, and 
what these individuals experienced (19). Understanding 
the practical experiences of vaccinators and vaccine 
handlers will empower and improve public health 
facilities and decision-makers’ efforts to develop the 
human resources required to manage and make available 
cold chain technologies and equipment, and improve the 
knowledge and attitude of health workers toward cold 
chain management. Significant improvements can also 
be made to cold chain management that result in 
considerable savings in vaccine wastage and children’s 
lives. Thus, this study explores factors that contribute to 
vaccine wastage in public health facilities in Oromia 
Special Zone, Amhara Region.  
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Research question: The study was conducted with 
vaccinators and vaccine handlers in Oromia Special 
Zone, centering on the following research question: 
 
What were the vaccinators and vaccine handlers’ 
practical experiences on cold chain management of 
vaccines in the Oromia Special Zone?  
 
World Health Organization’s conceptual framework 
on factors that affect vaccine wastage  
Factors that contribute to vaccine wastage across the 
globe, as identified by the World Health Organization 
(WHO), guide the design of this study (16). The WHO 
has identified various interdependent factors ranging 
from the vaccine to the vaccinator that contribute to 
vaccine wastage. Factors affecting vaccine wastage are 
categorized by the WHO into those relating to vaccines 
and syringes, national policy, logistics, and 
immunization practice (see Figure 1). According to the 
WHO, the presence of one factor may trigger the 
appearance of another, and unopened vial wastage is 
avoidable and unacceptable. This conceptual framework 




Figure 1: Conceptual framework 
 
Methods 
A phenomenological study design was employed to 
fully explore why and how vaccines are wasted, based 
on discussions with key informants. A 
phenomenological study explores what all key 
informants have in common as they experience 
phenomena (20). In this case, this study described the 
meaning for key informants of their lived experience of 
the factors that contribute to vaccine wastage.  
 
Study area and period: The study was conducted in 
public health facilities in Oromia Special Zone, 
Ethiopia, on 01–30 September, 2019. Oromia Special 
Zone is one of the 10 zones (see Figure 2) in Amhara 
Regional State that has a tropical climate which can 
compromise the potency of vaccines. Kemisie is the 
capital town of the zone, located 326 kilometers from 
Addis Ababa, the capital city of Ethiopia. The 
administrative zone has two town administrations and 
five woredas (districts). Oromia Special Zone has a total 
population of 459,847 (21). According to the 2018/19 
annual report of the Oromia zonal health department, 
Oromia Special Zone had two hospitals, 28 health 
centers, and 115 health posts during the survey period 
(22).  
                               
Figure 2: (A) Map of Amhara Region showing all zones; (B) Map of Oromia Special Zone showing 
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The Ethiopian Pharmaceutical Logistics Master Plan 
aims to integrate all vertical programs into one supply 
chain and deliver pharmaceuticals directly to health 
facilities (23). Despite this effort, vaccines were not part 
of an integrated system until January 2016. After 
integration, the Ethiopian Pharmaceuticals Supply 
Agency (EPSA) started delivering to the zonal health 
department store, and health facilities received vaccines 
from their respective woreda health offices via the zonal 
health department. Since January 2018, EPSA has been 
responsible for the whole vaccine supply chain 
management and has started to transport vaccines to 
woreda health office stores each month.  
 
Sample size determination and sampling procedures: 
In consultation with the zonal vaccine logistics officer, 
the researchers chose to focus on eight health centers. 
Health facilities in the zone are homogenous in terms of 
climatic conditions, health professionals and 
vaccination services. The selected health centers were: 
Bati, Kemisie, Senbetie, Bete, Gerbi, Chereti, 
Chefarobit and Woledi. Three health professionals 
(vaccine handler, vaccinator, and head of the 
vaccination service) were selected from these health 
centers. Key informants were selected by the zonal 
vaccine logistics officer and respective woreda health 
office vaccine logistics officers based on their level of 
expertise on vaccine cold chain management. Purposive 
sampling was used to select vaccinators and vaccine 
handlers in the selected health facilities on the basis that 
they are rich in key information related to vaccine 
wastage.  
 
All health professionals who engaged in vaccination and 
vaccine handling, had vaccine cold chain management 
experience of two years or more, and who were 
acknowledged for their engagement in vaccination 
practice were included in the study. Since health posts 
are considered as one of the dispensing units of the 
health center, professionals who engage in their 
supervision were also included. The sample size was 
decided when the saturation point of emerging 
information was reached. The final sample size was 
determined when nothing new was emerged after three 
consecutive key informants’ in-depth interview.  
 
Data collection tools and procedures: A semi-
structured interview guide was prepared to explore an 
in-depth understanding of key informants on vaccine 
wastage and possible contributing factors. The interview 
guide was initially prepared in English and translated 
into Amharic and finally back-translated into English 
language to maintain consistency and standardization of 
the instruments. In-depth interviews were conducted by 
the lead investigator/author, lasted from 15 to 30 
minutes, and proceeded until no new ideas emerged. The 
interviews were conducted in Amharic and field notes 
were also used to write up the experiences and 
observations made. All interviews were audio-recorded 
and transcribed verbatim. 
 
Early coding of Amharic transcripts, simultaneous with 
data collection, was conducted after multiple readings. 
All written transcripts were read several times to obtain 
the overall feeling of them. All sections of original 
transcripts were translated into English to facilitate 
coding and each transcript was coded line by line using 
NVivo 11 plus. The data were analyzed using the 
principles of content analysis. Data-driven coding was 
used and codes were organized into themes. For each 
transcript, significant phrases or sentences that pertain 
directly to vaccine wastage and its contributing factors 
were identified. Key informants’ professions, sex, and 
work experiences were used to elucidate their verbatim 
portrait. Key quotes were considered to be illustrative of 
the emerging themes. From 13 verbatim transcripts, 240 
significant statements were extracted. Arranging the 
statements into clusters resulted in five themes. A 
narrative strategy was employed for the presentation of 
qualitative findings. 
 
To enhance the validity of in-depth interviews, the 
interview guide was tested to assess its validity of 
content by an expert from a social and administrative 
pharmacy group. It was prepared in the English 
language and back-translated into Amharic and then to 
English to check message consistency. The Amharic 
version was used to interview key informants. More than 
one investigator was involved. The validity was also 
enhanced by employing both methodological 
triangulation (data collected through field notes, 
observations, and individual in-depth interviews were 
compared and contrasted) and investigator triangulation 
(three research team members participated in data 
coding and analysis) (25). Moreover, the conceptual 
framework was used to explore theories made so far to 
had all factors and Amharic versions of the transcripts 
were returned to the key informants for their individual 
signatures. 
 
Issues of reflexivity: lead author’s/investigator’s status 
as an insider: The principal investigator’s status as a 
‘professional’ offers certain strengths and limitations for 
this study. He approached a member of the educated 
elite and senior pharmacy professional and operated 
with an awareness of insider bias and the nature of his 
conflicting roles. He employed a non-judgmental 
approach and maintained an awareness of professional 
impartiality in his work. He was also faced with the 
challenge of being perceived as a powerful individual 
based on his position. Although he had competing roles 
and perceptions related to the concept of insider bias, the 
use of open-ended questions and engaging informal 
conversations with informants, on other topics they 
raised were some of the measures taken to solve these 
limitations. 
 
Bracketing: A phenomenological study seeks to 
understand the experienced phenomena of several key 
informants. It requires an understanding of basic 
philosophical assumptions and the need to define how 
key informants understanding will be introduced in the 
study (19). In this study, key informants were chosen 
carefully to be individuals who had working experience 
in question. The researchers also separated themselves 
from the text by their understanding in a reflexive way 
(26). The researchers narrate the finding of key 
informants in-depth interview. 
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Results and discussion 
A total of 13 vaccine handlers and vaccinators 
participated in the in-depth interviews. Five key 
informants were female and eight were male. Key 
informants were between the ages of 27 and 38, with a 
mean and standard deviation (SD) of 31.5±2.9. Key 
informants were four midwives, eight nurses, and one 
health officer. Concerning their level of education, 11 
had a degree and two had a diploma. The work 
experience of key informants ranged from two to 11 
years, with a mean and SD of 6.46±2.5. Five of the 
informants had experience of the role of ‘focal person’ 
for the Expanded Programme on Immunization in more 
than one health facility. 
 
Factors contributing to vaccine wastage: All key 
informants pinpointed the availability and effective 
management of the vaccine cold chain system as 
essential to optimal performance of the immunization 
program. Nearly all vaccine wastage was attributed to 
improper vaccine cold chain management.  
 
We begin by presenting factors related to logistics (cold 
chain equipment availability and usage), followed by 
factors related to vial size and national policy, then 
factors related to immunization practice (session size, 
reconstitution practice, and contamination). All these 
factors are identified and listed under the World Health 
Organization conceptual framework (16). The 
researchers added factors into the conceptual framework 
related to health professionals and health institutions as 
possible contributing factors for vaccine wastage. 
 
Factors related to logistics: Key informants mentioned 
that cold chain equipment availability and use, 
temperature monitoring, power supply, distribution and 
transport, communication and supervision, 
maintenance, and near expiry supply were factors 
related to vaccine wastage. Two of the key informants 
mentioned that near expiry and vaccines at stage 2 
vaccine vial monitor were sent from the supplier to 
health facilities. Because they do not use these sent 
vaccines at all, the leftover vaccines will go to waste. A 
statement made by one key informant demonstrated this: 
 
“Nearly expiry vaccines were supplied. We use them till 
their expiry date. Then if their date [has] passed, we will 
discard them… In particular, the occasional vaccine 
vial monitor on polio was stage 2 when supplied.” 
(Nurse, Male, 9) 
 
This situation on vaccine wastage is reflected in a study 
conducted in India, where vaccine wastage was reported 
during use because of color changes on vaccine vial 
monitor (exposure to freeze or hot temperature) (27). 
The expiry of vaccine was also a factor responsible for 
vaccine wastage (28-30). 
 
Some of the health extension workers do not properly 
transport vaccines from the health center. They will tell 
anyone who visits the health center to bring the vaccine. 
The health care provider also issues the vaccine for fear 
of service interruption. One of the key informants 
mentioned: 
 
“Health extension workers ask us to send the supply to 
the person we meet. We give it to anyone who comes 
from the community. This person carries the vaccines in 
the market overnight and going to take them out health 
post.” (Health officer, Female, 6) 
The majority (eight) of the key informants stated that 
because the vaccine lasts for a long time until it reaches 
the health posts, it can cause different reactions. One key 
informant described that: 
 
“When they travel from here to the health post, they 
have road problems. It’s sunny and at least they will not 
be able to use the vaccine carrier properly.” (Midwife, 
Male, 4) 
 
Some studies conducted outside of Ethiopia indicate that 
vaccines are often not stored at correct temperatures. For 
example, vaccines might be exposed to freezing 
temperatures at one or more points of shipments in 
Bolivia (31). A similar study also reported that vaccines 
were exposed to > 8oC during transportation (32). The 
Centers for Disease Control states that excessive heat, 
cold, or light exposure can damage vaccines (33) and 
further exposure to improper conditions will further 
result in reduced potency (15). 
 
Proper cold chain equipment is required to maintain the 
quality of the vaccine. However, the majority (eight) of 
key informants revealed that there is not enough cold 
chain equipment to manage vaccines. Although few 
fridge used to store vaccines were available, the existing 
refrigerator does not adequately handle the vaccines 
received. This contributed to the vaccine being wasted. 
A key informant portrayed:  
 
“Right now there is a single fridge in the district. We 
have divided it up and we store vaccines and other 
medicines by registering our names… Not enough. 
Although it was large, it’s small to hold the vaccines.” 
(Nurse, Female, 6) 
 
Many other key informants confirmed that due to 
storage space, the vaccine diluent was kept outside the 
refrigerator. For example, one key informant stated:  
 
“It sits in the district. It just sits in a dry place outside 
the fridge.” (Nurse, Female, 6) 
 
Equipment should be chosen based on operational 
reliability and space requirements (8) and the cold chain 
system must have sufficient storage capacity to 
accommodate all vaccines, diluents, and injection 
supplies needed for the Expanded Programme on 
Immunization (34). An absence of appropriate 
equipment to store and transport vaccines is a bottleneck 
to the cold chain system (9).  
What makes the issue worse is that the refrigerators used 
by most health facilities are electrically powered. All 
(13) key informants mentioned that electricity has been 
interrupted several times for various reasons, with 
vaccines stored warm. A key informant stated: 
 
“We had lost the electric power for about four months. 
The transformer was burned… The power interruption 
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causes the vaccine vial monitor to change. We are 
having a problem with this. Sometimes the fridge gets 
too cold. It will get warm when the electricity goes.” 
(Nurse, Male, 9)  
 
They use an alternative energy source to prevent the 
effect of the electric cut-off on vaccine potency. Half 
(six) of key informants revealed that a generator is 
available at most health care facilities but does not 
operate as its broken. An female nurse with 11 years’ 
experience stated: 
 
“The generator sometimes does not work and it may not 
be ready for use.” (Nurse, Female, 11) 
 
Almost all (12) key informants explained that a 
generator is not available full-time. The generator is 
switched on for normal use rather than for vaccination, 
so the generator is turned off when the normal working 
hours are completed. Often, refrigerators are unable to 
provide the required cold storage service due to fuel 
supply problems . A key informant emphasized: 
 
“24 hours doesn’t work. For example, when you work 
you turn it on, and off when you are idle... The top 
managers always stand to save fuel. No one bothers 
about vaccines.” (Midwife, Male, 4) 
 
Although generators often provide power all day in 
some health facilities, there is often not enough power 
generated for fridges to operate properly. This is 
substantiated by one key informant’s statement: 
 
“The generator is not effective. Even if we use it, it 
doesn’t freeze properly. It works for a long time and 
does not freeze properly.” (Nurse, Male, 8) 
 
Electric power remains the dominant power source for 
vaccine refrigerators. Studies conducted in Cameroon 
(35) and the Philippines (36) reveal that the majority of 
health facilities had no secure power sources. The 
problem is compounded by the non-availability of non-
electrical cold chain equipment (13). The absence of a 
solar refrigerators, and inadequate ice packs and cold 
boxes in most health facilities, have magnified the 
problem. According to the WHO, the reliability of 
electricity supply is a concern when refrigeration 
equipment is chosen (3). As a result, the use of ice-lined 
refrigerators and high-performance freezers is strongly 
recommended for bulk vaccine storage when electricity 
supplies are rarely completely reliable (8). When 
electrical outages are less frequent, solar refrigerators 
may provide savings in total cost per dose administered 
over electrical refrigerators (37).  
 
Nine of the key informants stated that disruption of 
energy and lack of alternative power sources urges them 
to temporarily move vaccines to other health centers or 
health posts until the problem is resolved. This was 
supported by one of the key informants: 
 
“We have a health post nearby. We take vaccines to the 
health post if the fridge gets too hot. We take them 
frequently.” (Nurse, Male, 9) 
 
All key informants said that there is more than one 
vaccine refrigerator in all health facilities, but many 
fridges fail to provide services for various reasons. 
Health facilities use different methods to keep vaccines 
safe. Some are stored in cold boxes until a broken fridge 
starts working. If they are not fixed quickly, they will be 
taken to another health facility. Breaks in the chain are 
frequent and compromise potency (38). The major 
causes appeared to be refrigeration (cold chain) lapses 
(30,39). When there is an equipment failure, large 
quantities of vaccines can be destroyed (6). 
  
Factors related to vial size and national policy: Key 
informants stated that the vial size of the vaccine 
contributes to the wastage of vaccines. After the vaccine 
is properly mixed with diluent, children who come to 
seek service will not balance with the dose. The majority 
(12) of key informants mentioned that leftover vaccines 
will be discarded when the deadline has passed. One key 
informant said: 
 
“Because we are wasting time and creating service 
delay, we open the program on time. If there aren't 
enough children, we will discard vaccine and this often 
occurs.” (Nurse, Male, 8) 
 
The adaptation/non-adaptation of opened vial policy 
matters the discarding the time of all opened vials (7). 
Unused vaccines and vaccines that were fewer than 
nominal doses can occur in multi-dose containing vials 
(30). On the other hand, since lyophilized vaccines do 
not contain preservatives, they should never be used 
beyond six hours after they have reconstituted (18). Of 
course, a high wastage rate attributed to opening a multi-
dose vial for a small session size to avoid missed 
opportunities is more acceptable than wastage 
attributable to freezing or expiry (16,40). 
 
Factors related to immunization practice: Session size, 
reconstitution practice, and contamination were the 
stated factors contributing to vaccine wastage. When the 
vaccines are mixed with the diluent, the correct solution 
might not be created. The composition may be 
suspended or precipitated. The key informant portrayed 
his experience: 
  
“Measles was unable to form a solution. I got something 
precipitated. Just then, I tried, you never swing a lot. I 
discard.” (Nurse, Male, 9) 
 
After the vaccine is disrupted, measurement errors also 
occur. Five key informants stated that the number of 
children who are thought to have been vaccinated may 
not always match the number of doses that have been 
used from the vial. One of the key informants explained 
the scenario: 
 
“The vaccines we want to reconstitute drain our efforts 
to extract air and form a bubble. Once I take a 5ml I can 
take an extra 0.5ml and I have medication wastage.” 
(Midwife, Male, 2) 
 
The risk of contamination from vial septum is higher in 
a multi-dose vial than in a single-dose vial because of 
repeated exposure when the dose is withdrawn (18). 
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Thus, opened vial policy recommends that opened vials 
of all vaccines should be discarded at the end of each 
working day (7). As the number of beneficiaries per 
session decreases, the wastage per session increases 
(41). The WHO also notes that higher wastage is 
expected with lyophilized vaccines, since liquid 
vaccines can be used in subsequent sessions for up to 
four weeks (16).    
 
Factors related to health professionals: Training, 
commitment, shortage of professionals, the placement 
of other items alongside vaccines, and management 
support were mentioned by key informants as factors 
relating to health professionals being responsible for 
wastage. In addition to vaccines, they put other things in 
the fridge. Almost all (11) key informants described that 
they put drinking water containers and vaccines 
together. One key informant said: 
 
“We store water in the vaccine refrigerator. We put it 
along saying that we will drink later when we are 
thirsty.” (Midwife, Male, 2) 
 
The informants also put other drugs together with 
vaccines in the absence of other fridge used for storing 
other drugs and if a freezer breaks down. The most 
common drugs are oxytocin, ergometrine, and collected 
laboratory samples. Keeping other things together 
increases the chance of vaccine wastage by reducing the 
space inside the refrigerator. A key informant 
emphasized the situation this way:  
 
“Oxytocin, ergometrine, and collected laboratory 
samples are now stored here with vaccines. But it wasn’t 
like we want to be. When we have a refrigerator, we fix 
it, but it would still be stored...” (Nurse, Female, 6) 
 
Vaccines are sensitive biological products that have 
vastly different sensitivities to heat and freezing (6). 
Laboratory reagents, anti-rabies vaccines, and maternity 
medicines were placed with vaccines in similar studies 
conducted in Ethiopia (42-44), Cameroon (45), 
Mozambique (10), and Nigeria (46). Each year, storage 
and handling errors result in the revaccination of many 
patients due to loss in potency and significant financial 
loss due to wasted vaccines (47).  
 
Two key informants stated that vaccinators and vaccine 
handlers, other than the Expanded Programme on 
Immunization focal person, are only utilizing the 
knowledge they learnt at school. These professionals, 
unlike those in other departments, made no effort to keep 
themselves up to date in different ways. A key informant 
stated: 
 
“What we are doing here is based on what people 
normally do, not on the basis of training for the 
Expanded Programme on Immunization. (Midwife, 
Male, 8) 
 
If the Expanded Programme on Immunization focal 
person resigns from work for any reason, other 
professionals in the immunization department will not 
be able to cover the coordinator’s position properly. As 
a result, vaccine wastage occurs. Key informants 
described that: 
 
“On weekends or if I go training, most of the vaccines 
were freezes due to lack of follow up. When this 
happened, I call the guards to unplug the socket. There 
are monitoring problems. Although we have a mandated 
assignment, there is a problem with implementation… It 
freezes more than it should.” (Nurse, Male, 8) 
 
All key informants revealed that the vaccinators and 
vaccine handlers have knowledge gaps regarding 
vaccine cold chain management. Most of them cannot 
even ask for the required number of doses for the health 
facility on their own. A study in southern Ethiopia 
reported a similar knowledge gap (42), while a study in 
health facilities in southern Nigeria showed that 
knowledge of appropriate management of the cold chain 
in two districts was poor (38). Of course, increased 
temperature sensitivity and complicated immunization 
schedules demand adequate training on vaccine cold 
chain management (2). In Ethiopia, the majority of the 
health centers had no trained personnel (29). 
 
Also, four key informants described that vaccinators and 
vaccine handlers had caused waste in neglecting and 
forgetting vaccines. The key informant portrayed the 
following scenario: 
 
“The habit of forgetting vaccines on ice packs is 
something we often experience. We’ll open a new one 
when each service started. The vaccine will be available 
on the ice pack overnight… I recently forgot vaccines on 
ice pack.” (Midwife, Male, 2) 
 
The researchers also confirmed the placement of 
vaccines outside the cold chain by their own 
observation. Proper cold chain management is an 
important factor in maintaining the potency of vaccines, 
but the poor attitude and negligence of vaccinators and 
vaccine handlers contribute to compromised cold chain 
management. The majority of respondents had a poor 
attitude and poor adherence to cold chain guidelines 
(48), and the attitude of many vaccine handlers was 
suboptimal (49,50).  
 
Factors related to health institutions: Although there is 
an Expanded Programme on Immunization focal person 
who provides and monitors immunization services, four 
key informants stated that the staff numbers are 
insufficient. The key informant explained this shortage 
of human power: 
 
“Human resources are not enough. If we are not there, 
we bring health extension workers to run the service.” 
(Nurse, Male, 9) 
 
The adaptation of the opened vial policy requires 
offering services twice a week to reduce vaccine 
wastage and missed opportunities for vaccination. This 
requires adequate staff matched with workloads. 
However, there was an insufficient number of staff to 
handle vaccines in health facilities (9). 
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Nearly half of the key informants revealed that health 
department officials and governors were not responding 
quickly to repair the refrigerators despite they notice that 
the refrigerator at the health facility was inadequate . 
One of the respondents mentioned: 
 
“Most can be fixed easily but they just sat there due to 
bureaucracy. Nothing repaired timely.” (Nurse, Male, 
9) 
 
In all health facilities, there was at least one 
nonfunctional cold chain equipment confirmed through 
observation. The Federal Ministry of Health also 
revealed that there was nonfunctional cold chain 
equipment in health centers and health posts (28). To 
avoid breakdowns, preventive and curative maintenance 
systems for storage buildings and vaccine cold chain 
equipment should be introduced (34), as well as a 
recording and reporting system for breakdowns (6). 
When equipment malfunctions, immediate steps should 
be taken to restore it to working condition (51). 
  
Practical implications 
The quality of immunization services can be improved 
by a proper vaccine cold chain system (52) at all levels 
for maintaining vaccine potency, which narrows the gap 
between vaccinated and immunized (53) and further 
reduce the number of deaths caused by vaccine-
preventable diseases.  
Storage and handling errors can result in revaccination 
and poor protection against disease, resulting in a loss of 
patient confidence (15,47). This is an obstacle to 
attaining national immunization coverage (4). Even so, 
vaccine wastage is expected in all programs – some level 
of vaccine wastage is unavoidable – but some wastage 
can be controlled (54) and there should be an acceptable 
limit (40). Therefore, it is prudent to minimize vaccine 
wastage and maintain vaccine potency to make vaccines 
available for vaccination. 
 
Determining the vaccine wastage level and having an in-
depth understanding of contributing factors will 
empower public health governors and decision-makers 
to develop the most appropriate interventions to tackle 
challenges and to improve vaccine management 
strategies and smooth operations. Thus, significant 
improvements can be made in cold chain management, 
resulting in considerable savings in vaccine wastage and 
children’s lives (55). 
 
Limitation of this study 
The key informants’ experiences were considered to be 
typical and the subjectivity of the data made it difficult 
to establish the reliability and validity of findings. 
Moreover, vulnerability to errors in judgment by 
researchers and a low level of reliability and bias are 
limitations associated with purposive sampling. These 




The study identified a range of factors contributing to 
vaccine wastage related to logistics, immunization 
practices, vial size, health professionals, and 
institutions. The presence of one factor may trigger the 
emergence of another, and the identified factors should 
not be considered discrete but as overlapping and 
complementary. Although the nature of the qualitative 
study alters confidence in the generalizability of the 
findings, the notable consensus among key informants 
made the results generic and relevant to vaccination 
service. Exploring how and why vaccine wastage occurs 
at health facilities will help health professionals and 
public health governors to adopt appropriate 
interventions to improve vaccine cold chain 
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